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Theatmospherehasasignifica ntimpacton the designof a globalcommunicationsystemoperating
at 20 GHz. Thesystemunderconsiderationhasa total atmosphericlinkattenuationbudgetthat is
lessthan6 dB.For this relativelysmalllinkmargiQ ra@ C1OU4andmokcular attenuationhaveto
be taken into account. For an “assessmentof systemperformanceon a global basis, attenuation ‘
models are utilized. There is concern whether cument models can adequately describe the
atmosphericeffects suchthat a systempknner can properlyallocatehis resourcesfor superior
overallsystemperformance.Theatmosphericattenuationas predictedby modelswillbe examined.

To assess the impactof rain on overallsystemperformancerain attenuationmodelsare utilized.
Figure1 showsthe predictedexceedance~ “onfor tworain mod~ the CCIRandthe Global
atmidlatitudes.Formmparisonsimilarrainregions,the K regionfor the CCIRmode~andthe D2
region for the Globalare used.For the assumptionsshownfor the groundtermh@ 40 degrees
latitude,sealeve~ 30 degreesekvatio~ usingcircularpolarizatio~ there is reasonableagreement
betweenthe models. Thereis abouta 1 dB dMerenceat the 2 per cent level. Thecorrespondence
is not surprising becausethese modelshavebeen tailoredto fit the same availableattenuation
measurements,forwhichthere is an ampledatabase for this climateregion.
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Fig. 1.Rainattenuationfor CCIRK and GlobalD2 regions.
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20 G- systempedormancewouldbe most degradedby rain in tropicalregions. In Fig. 2,
exceedanceattenuationsare shownfor the CCIR P and GlobalH climateregions.In this casewe
see a largediscrepancyin the predictions.For example, for the assumedconditionshere,there is
a 30dBdifl’ikrenceat theO.10/0lev~ anda 13 dBdifkrenceat the0.5 0/0level.Andthesedifferences
widen firther at lower elevationangles.There are indicationsthat even the CCIR model may
Overdmate therainattenuationin tropicalzones. Thedesignermightf=l a bit uneasyin planning
forqmtemopaation inthe tropicalrainregions.Clearly,moreraindata is neededin theseareas.The
NAPEXandACTSprogmmswillresolvesomeof these issues, but it wouldbe morecomfiortingif
at leastone of the ACTSterminalswere in the tropics. In additionto the annualrainstatisticsthe
- planneris also“interestedin performancein the ‘worst” month. Supposethe rainmarginis
4 dB. Forregion~ atanekvationangle of30 degrees,the Globalmodelpredictsa linkavailability
of 97.2 per cent. In the worst mon~ usingthe ‘average” CCIRQ value,the link availability
decreasesto 93 per cent. It is not clearhowthe Q statisticsvaryfor differentgfobalregions,and
thesedatawould~edy benefitsystempknning.
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Fig.2. RainAttenuationfor CCIRP and GlobalH regions.

Cloudeffectscannotbe adequatelymodeledat the presenttime, but sufEceit to say,cloudswill
reducethe linkavailability.InTable 1 the molecularattenuationfor a tropical md amid-latitude
(July) atmosphericmodelat elevationanglesof 10 and 20 degrees.For the samemodels it is
assumedthat thedative humidityis 80 YOwhenit is raining.We seethat for a linkmarginof 5 dB,
when it is raining about to raiq or extremelyhot and humi~ the molecularattenuationcanbe
sufficiently largeto makethe linkunavailable.This is maybe a more importantf~or at mid-
latitudesthan in the tropicsfor a globalsystem sincetheelevationangleswillbe smaller.A system
plannerwould liketo incorporatea globalnon-precipitatingattenuationmode~ whichwouldgive
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globalstatisticsofmolecularand cloudattenuatio~inhis planning.TheACTSprogramwillgive
someinputto thisneed but udortunately the informationis not availabletoday.

Table1.
20 G& ClearAirAttenuation

Table2.
20 GHzClearAirAttenuation(Raining)

300 80 6.3 3.2

80

To ~ ~ “ondataisneededfixtheproperdesigna globalcommunicationsysteq
withsmalllinkmarfi operatingat20 GW. In particular,raindata intropic regionsand a global
non-precipitatingattenuation model are needed.
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